Background: The aim of this study was to compare socioeconomic characteristics of the Roma population living in Roma settlements with the majority population. Moreover, it was aimed to assess socioeconomic differences in health and health-related behaviour within the population living in Roma settlements.
INTRODUCTION
Roma people live all around the world, but they are concentrated mostly in the Central Europe and the Balkans. Estimates of the total number of Roma living worldwide range from 8 to 12 million, with approximately 5.2 million Roma living in Central and Eastern Europe (1) (2) (3) (4) (5) . They are Europe's largest minority (1) . According to historical records, Roma migrated in waves from North India into Europe between the ninth and fourteenth centuries (6) , and many Roma still maintain their somewhat itinerant life and tribal organisation (5) .
According to our knowledge the most realistic estimate of the Roma population in Slovakia is that of the Demographic Research Centre, which indicates that about 380,000 Roma live in the Slovak Republic, i.e. 7.2% of the total population (7, 8) . Officially, only 105,738 citizens (2.0% of the total population of the Slovak Republic) declared themselves as ethnic Roma in the Census of the population, houses and flats in 2011. Another unofficial estimate claims that as many as 750,000 Roma live in Slovakia (9) . However, the number is usually believed to be between 400,000 and 500,000 (i.e. 8.5% of the Slovak population). The Roma population in the Czech Republic ranges from 150,000 to 300,000 (10) .
The health of Roma reflects differences in socioeconomic living conditions. The nature of these conditions affects an individual's health. Not only do constitutional factors and an individual's lifestyle matter, but social networks, living and working conditions and general cultural, environmental and socioeconomic conditions also have a direct or indirect effect on health (11) .
A closer look at health of the Roma population shows that in general, Roma have poorer health than the national average (3, 5, (12) (13) (14) (15) . Despite the fact that studies regarding the health of Roma are scarce, we can find several that report higher infant mortality rates than among the majority population (the rates are between 2 and 6 per 1,000 live births and differ among various countries) and a shorter life expectancy (4, 16) . In general, life expectancy in Roma men and women is 10-15 years shorter than in their non-Roma counterparts from the same region, they have a higher prevalence of different diseases such as coronary artery disease, obesity, hyperlipidaemia, and diabetes mellitus compared with the majority population, and experience more frequent occurrence of health problems/complaints (4, (17) (18) (19) (20) . Published studies on the health of Roma are often fragmentary and burdened with methodological problems (3, 21, 22) . According to the European Foundation for the Improvement of Living and Working Conditions, living in housing of poor quality has also a negative impact on Roma health: they have an increased risk of disability, chronic illness and being overweight. Overcrowding is associated with health problems, psychological problems, tuberculosis, respiratory infections, increased risk of fire, and domestic accidents (23) .
Most of the available studies indicate that Roma in comparison with the majority population not only have worse health status but also unhealthier lifestyle, implying worse health-related behaviour (3, 5, 6, 12, 13) . Roma are known as smoking a lot, drinking much alcohol and living in bad environmental conditions (24, 25) .
The aim of this study was to describe the socioeconomic characteristics (education, employment status, poverty in terms of receiving social benefits and struggling with paying bills) and living conditions (standard household conditions, household heating, crowding in terms of having separate room for family) of the population living in Roma settlements in comparison with the majority population. However, the Roma population is very heterogeneous, and socioeconomic differences within this population might result in differences in health and health-related behaviour within the Roma population. Therefore, the study aimed to assess the contribution of selected socioeconomic characteristics and living conditions to health (self-reported health, obesity, metabolic syndrome) and health-related behaviour (nutrition habits, physical activity, smoking, binge drinking) within the population living in Roma settlements.
MATERIALS AND METHODS
Data from the cross-sectional population-based HepaMeta study conducted in Slovakia in 2011 were used. This project aimed to map the prevalence of viral hepatitis B/C and metabolic syndrome in the population living in separated and segregated Roma settlements and to compare it with the occurrence of the same health indicators in the majority population considering selected risk and protective factors of these health indicators. Methods used in this study are described in details elsewhere (26) .
The sample consisted of 452 Roma (mean age = 34.7; 35.2% men) and 403 non-Roma (mean age = 33.5; 45.9% men) respondents. Roma in selected settlements were recruited by local Roma community workers. Respondents from the major population were randomly selected from a list of patients from general practitioners. Data were collected via questionnaire, anthropometric measures and analysed blood and urine samples. The detailed demographic characteristic of the Roma and non-Roma samples are presented in Table 1 . The methodology is described in detail elsewhere (26) .
For the majority population trained assistants were present in the outpatient clinic to assist with questionnaires, if needed. In Roma respondents, questionnaires were administered in community centres by community workers or trained assistants who provided help in case of limited literacy. This approach seemed to have the smallest impact on the validity of data (27, 28) . The questionnaire was developed by a group of experts made up of Roma health mediators and community workers as well as public health experts and academics, and it gathered information about socioeconomic characteristics, living conditions (highest education, employment status, receiving social benefits in last year, ability to pay bills, standard household equipment, source of heating, and household overcrowding), health (self-rated health), and health-related behaviour (eating habits, insufficient physical activity, smoking, alcohol consumption). Respondents smoking 6 or more cigarettes the day before were considered to be smokers, and respondents consuming 6 doses of alcohol at least once a month were considered to be binge drinkers. Those who reported being physically active less than 2 times a week were considered to be insufficiently physically active.
Trained medical personnel collected the blood and urine samples and performed anthropometric measurements in the outpatient clinic of the cooperating GPs. Body mass index (BMI) was calculated and BMI ≥ 30 was used as the criterion of obesity (29) . The Standard International Diabetes Federation criteria were used for determination of metabolic syndrome (30) .
The study was approved by the Ethics Committee of the Faculty of Medicine at Šafárik University in Košice. Participation in the study was fully voluntary and anonymous. Detailed information about this study and its procedures was given to all respondents.
Statistical Analysis
First, the frequencies of demographic characteristics, household equipment/facilities and payment issues of the samples were calculated. Differences between Roma and non-Roma sample were tested using the chi-square test. Results are presented in Tables 1-3. As a second step, we examined the effect of selected sociodemographic and living conditions on the health outcomes, nutrition habits and health-related behaviours of respondents living in Roma settlements. We used a binary logistic regression analysis with adjustment of all effects for age and gender.
All analyses were performed using the statistical software SPSS 20.0 for Windows.
RESULTS
The final sample comprised 452 respondents living in Roma settlements (mean age = 34.47; SD = 9.16; 35.2% men) and 403 (mean age = 33.47; SD = 7.41; 45.9% men) non-Roma respondents. While 83.7% (n = 374) of respondents living in Roma settlements reported living with a partner and not alone (single, divorced or widowed), only 67.3% (n = 263) of non-Roma respondents reported that they do not live alone.
Respondents living in Roma settlements in comparison with non-Roma respondents significantly more frequently reported lower education, being unemployed, receiving social benefits, struggling with bills, and lacking at least one of standard household facilities (sewage system, water supply, flush toilet, bathroom or shower, electricity) ( Table 1) .
From those who are unemployed, 35.1% (n = 142) of Roma and 14.7% (n = 15) of non-Roma reported participation in community service; 37.3% (n = 151) of Roma and 25.5% (n = 26) of non-Roma reported being unemployed and not participating in community service; 0.7% (n = 3) of Roma and 28.4% (n = 29) of non-Roma reported being a student; 18.8% (n = 76) of Roma and 21.6% (n = 22) of non-Roma reported being on maternity or paternity leave; and 6.1% (n = 25) of Roma and 5.9% (n = 6) of non-Roma reported being retired or on a disability pension.
About one-fifth of non-Roma respondents could not pay a collection order and current expenditures, while only 4.0% to 5.5% of non-Roma reported this situation ( Table 2 ).
The vast majority of non-Roma respondents reported having basic household facilities, while only 47.4% of respondents living in Roma settlements reported having a sewage system; 57.5% reported having a water supply; 51.3% reported having a flush toilet, 50.9% reported having a bathroom or shower, and 83.2% reported having an electricity supply in their household (Table 3) .
Roma n (%)
Non-Roma n (%) While the vast majority of non-Roma use a central heating system, only 6.1% (n = 25) of respondents living in Roma settlements do so. From respondents living in Roma settlements 82.4% (n = 337) reported using a local stove or open fireplace, 82.3% (n = 372) reported using natural wood (trees) or black or brown coal, and 15.9% (n = 72) admitted using other items like old furniture parts, garbage, oil, gasoline, or petrol for heating.
The majority of respondents living in Roma settlements reported having a brick house with a house number (n = 325, 73.1%), but 21.3% (n = 95) reported a brick house without a house number, and 5.6% (n = 25) reported a house built from clay, metal plate or wood. Only 13.8% (n = 60) of respondents living in Roma settlements reported not having a separate room for their family. The average number of families per household was 1.8 (SD = 1.45), with 3.5 adults (SD = 2.03) and 3.7 children (SD = 3.71) on average sharing the household.
The older age group of respondents living in Roma settlements (40+ years) has more than a 2-times higher chance of reporting poor health or being obese and a 4.5-times higher chance for metabolic syndrome in comparison with younger respondents living in Roma settlements (Table 4) . Respondents living in Roma settlements lacking at least one of standard household facilities (sewage system, water supply, flush toilet, bathroom or shower, electricity) have a 1.8-times higher chance for metabolic syndrome in comparison with respondents living in Roma settlements who did not report a lack of it. The study did not confirm any significant association between education, employment status, receiving social benefits, struggling with paying bills, lacking central heating, or lacking own room for the family with poor health, obesity or metabolic syndrome.
The younger age group of respondents living in Roma settlements (up to 40 years) has a 1.7-times higher chance of reporting consumption of farinaceous dishes, and more than a 2-times higher chance of reporting consumption of soft drinks in comparison with the older age group of respondents living in Roma settlements (Table 5 ). Women living in Roma settlements have a 1.6-times higher chance of consuming fruits in comparison with men living in Roma settlements. Lower educated respondents living in Roma settlements have more than a 2-times higher chance of reporting the consumption of farinaceous dishes in comparison with higher educated respondents living in Roma settlements. Respondents living in Roma settlements who reported having their own room for the family have a 2-times higher chance of consuming farinaceous dishes, a 2.4-times higher chance of consuming soft drinks, a 2.5-times higher chance of consuming dairy products, and a 2.8-times higher chance of consuming vegetables in comparison with respondents living in Roma settlements and not having their own room available for their nuclear family. The study did not confirm any significant association between employment status, receiving social benefits, struggling with paying bills, standard household facilities, lacking central heating and nutrition habits. The older age group of respondents living in Roma settlements (40+ years) has nearly 2-times higher chance of reporting smoking in comparison with younger respondents living in Roma settlements (Table 6 ). On the other hand, the younger age group of respondents living in Roma settlements (up to 40 years) has a 1.5-times higher chance of reporting sufficient physical activity and binge drinking. Men living in Roma settlements have approximately a 10-times higher chance for binge drinking in comparison with women living in Roma settlements. The study did not confirm any significant association between education, employment status, struggling with paying bills, lacking standard household facilities, lacking central heating, or lacking own room for family with sufficient physical activity, smoking or binge drinking.
DISCUSSION
The presented study aimed to describe the sociodemographic characteristics and living conditions of the population living in Roma settlements in comparison with the majority population; and to assess the contribution of selected sociodemographic characteristics and living conditions to health outcomes (self-reported health, obesity, metabolic syndrome), nutrition habits and healthrelated behaviour (physical activity, smoking, binge drinking) in the population living in Roma settlements. The study found that respondents living in Roma settlements are more likely to live with partner compared with non-Roma respondents. The vast majority of respondents from the non-Roma population reported having standard basic household facilities, while only half of respondents living in Roma settlements reported having such facilities. The deteriorating effect of living in a Roma settlement on health and health-related behaviour seems to be immense regardless differences in socioeconomic characteristics or living conditions within the settlement population. The study did not confirm any significant association between socioeconomic indicators (education, employment status, receiving social benefits, struggling with paying bills, lacking central heating, or lacking own room for family) and poor health, obesity or metabolic syndrome. Older respondents living in Roma settlements (40+ years) are more likely to report poor health, being obese, having metabolic syndrome, and smoking in comparison with younger respondents living in Roma settlements. On the other hand, the younger age groups of respondents living in Roma settlements (up to 40 years old) are more likely to report sufficient physical activity and binge drinking. Men living in Roma settlement have approximately a 10-times higher chance for binge drinking in comparison with women living in these settlements. Naturally, respondents living in Roma settlements displayed substantially worse socioeconomic characteristics, and their living circumstances are significantly worse in comparison with the majority population. This is consistent with general observations and with the report of the European Foundation for the Improvement of Living and Working Conditions (23) . Surprisingly, socioeconomic characteristics as well as living conditions do not contribute to differences in health or health-related behaviour within a Roma settlement. Only a few exceptions were found, mostly in nutritional habits. This might be explained by the situation when multiple families share one flat/house, ad it might also imply that they are rather poor and unable to buy such foods as vegetables, dairy products and sweet soft drinks and due to the lack of space they are also less able to prevent such foods from being shared with/consumed by others.
There are several possible explanations for the absence of socioeconomic differences in health and health-related behaviour within the population living in Roma settlements. The sharing of amenities is deeply embedded in Roma culture as the possessing of material belongings, which might indicate higher socioeconomic status in the majority population, does not reflect the real situation of individual's socioeconomic status within the Roma community. In the Roma population social stratification is not derived from economic situation but from the respect gained by the individual within the community. Thus, differences in socio- 
Strengths and Limitations
We were successful in recruiting a considerable number of Roma respondents and a comparable sample of non-Roma respondents in the catchment areas, even though the Roma population is considered to be a hard-to-reach population. This was achieved by following principles of community-based participatory research through engaging Roma community workers. Compared with other studies concerning Roma, which collected self-reported data by asking respondents questions, we collected more reliable data by making use of blood samples and anthropometric measures.
However, this study has also some limitations. First, we were not able to compute response rates among Roma since recruitment of the Roma sample took place directly in settlements under difficult circumstances. On the other hand, we were able to collect some information on reasons for non-response among Roma. These were mostly unrelated to the outcomes as assessed, being a fear of blood-taking and reluctance or fear to visit a general practitioner. Another limitation may be the relatively low response rate (56%) of the majority population. Reasons for non-response seem to be unrelated to the outcomes, though, the main reasons for non-response were that respondents were not able to take time off from work during the week of data collection, were busy at the moment, were not interested or, in the case of a postal invitation, that we did not reach the recipient. Third, data on behaviour were collected differently among Roma and non-Roma, by interview and by questionnaire, respectively. However, findings on biological and behavioural outcomes fully pointed in the same direction.
Furthermore, this sample was representative for Roma adults who live in settlements. This comprises the most substantial part of the Roma living in eastern Slovakia. The findings should be generalize with caution to other groups of Roma, such as integrated Roma living in cities, because Roma communities vary in terms of regional settlement patterns, integration levels, economic and social development, and health (7).
